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cucumber, ribosomes and polysomes dur- 
ing growth and senescence, 317 
distribution of organelles, 15 
jack bean, RNA synthesis and chloro- 
phyll accumulation, 591 
phytochrome-controlled unrolling and 
protein synthesis, 352 
reflectance and transmittance of light, 656 
sink, anoxia and translocation, 172 
solutes in cell walls, 361 
soybean, rhythmic movements of, and 
flowering, 676 
temperature effects on diffusive resistance 
to water vapor transfer, 559 
unifoliate bean, endogenous short period 
rhythms, 68 
Vicia faba, role of potassium in stomatal 
opening, 555 
wheat, RNA and protein changes, 196 
Xanthium, induction of phenylalanine 
ammonia-lyase, 442 
Leaf sheath, rice, starch metabolism, 404 
Lemna minor, glutamate dehydrogenase, 
changes not due to enzyme induction, 
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ammonium ion and flowering, 586 
effects of autoclaved vs. nonautoclaved 
gibberellic acid, 726 
nitrate and CO, output under photoperi- 
odic cycles, 431 
Lettuce, water content and phytochrome- 
induced germination responses in 
seeds, 186 
Leucine-4C, kinetin inhibition of incorpora- 
tion by tobacco cells, 400 
Light. See also Irradiation and Radiation 
far red, greening of bean leaves, 457 
glycolysis in Scenedesmus, 841 
Spectral distribution and quality and 
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ultraviolet, formation of pisatin and 
phenylalanine ammonia-lyase, 588 
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Magnesium absorption by corn roots, 357 
Maize. See Corn 


Malate compartmentation and organic acid 
synthesis, 525 
Malformin effects on action of 2-chloro- 
ethylphosphonic acid, 478 
Manganese in photosynthesis, 139 
Membranes, cell and vacuole, of red beet, 
of sodium on potassium fluxes, 
1 
Mesophyll cells 
crabgrass, 149 
photosynthetic apparatus, 600 
Methionine, ethylene production from pro- 
tein containing, 450 
1-(a-Methylbenzyl)-3-(3 , 4-dichloropheny])- 
urea, effects on reactions of mito- 
chondria and chloroplasts, 53 
4-S-Methyl-2-ketobutyric acid, ethylene bi- 
osynthesis, 576 
Mildew, powdery, carbon translocation in 
barley, 324 
Mitochondria 
corn, effect of calcium and inhibitors on 
respiration, 832 
cyanide-insensitive respiration, 236 
effects of 1-(a-methylbenzyl)-3-(3,4-di- 
chlorophenyl)urea, 53 
inhibition of cyanide-insensitive respira- 
4 pathway by hydroxamic acids, 
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mung bean 
ATPase activity associated with, 532 
oxidation-reduction potentials of cyto- 
chromes, 282 
Mustard 
phytochrome and phenylalanine am- 
monia-lyase, 668 
phytochrome-mediated anthocyanin syn- 


thesis, 649 
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Nectria cinnabarina, noncircadian rhythm, 
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Nicotinamide adenine dinucleotide phos- 
phate-specific isocitrate dehydrogen- 
ase, 43 
Nitella, cell elongation rate, 423 
Nitrate 
Lemma CO, output under photoperiodic 
cycles, 431 
reduction by Wolffia arrhiza, 189 
Nitrite reductase in barley aleurone layers, 
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Nitrite reduction by Wolffia arrhiza, 189 

Nitrogenase maintenance of activity in soy- 
bean, 750 

Nitrogen changes in expanding leaf zone o 
cottonwood, 595 
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Oat 
auxin and stress relaxation in coleoptile 
walls, 812 
induction of coleoptile elongation by CO, 
335 
plasma membrane of coleoptile proto- 
plasts, 192 
separation of 6(1 — 4) and g-(1 — 3) 
glucan synthetases, 740 
Stress on coleoptile walls, 805 
Organelles, distribution in leaves with vari- 
ous rates of photosynthesis, 15 
Organic acid, bicarbonate fixation and 
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malate compartmentation in relation 
to synthesis of, 525 

Oxygen uptake, aging bean stem slices, 663 
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Pathogen, interactions with host, 1 
Pea 
Alaska 
fate of L-phenylalanine fed to seeds 
during imbibition, 119 
pyrimidine metabolism in cotyledons of 
germinating, 71 
amine oxidase from epicotyl, 644 
auxin regulation of carbohydrate metabo- 
lism involved in cell wall synthesis 
by stem tissue, 537 
chloroplast development, 252 
dark-grown seedlings, effect of red ir- 
radiation on plastid ribosomal RNA 
synthesis, 385 
effect of water stress on IAA oxidase, 65 
ethylene-enhanced synthesis of phenyl- 
alanine ammonia-lyase in seedlings, 
765 
gibberellic acid-treated dwarf, histones 
from, 342 
grown in saline media, adenosine phos- 
phate compounds in roots, 109 
lipid changes during greening, 329 
mass isolation of nuclei, 499 
NADP-specific isocitrate dehydrogenase, 
43 
Peanut, Virginia-type, dormancy release in 
seeds by growth regulators, 488 
Pentose phosphate pathway, fat synthesis 
in developing castor oil seed, 672 
Pepper, water stress control with poly- 
ethylene glycols, 453 
Peroxidase 
changes in expanding leaf zone of cotton- 
wood, 595 
effect of IAA and hydroxyproline on iso- 
enzymes of in wheat coleoptiles, 169 
seselin and coumarin, 312 
Peroxidase isozymes, synthesis in sweet po- 
tato slices, 493 
Petiole, influence of auxin, cacodylic acid, 
and amitrole on abscission, 795 
pH 
effect on photosynthetic products of 
Acetabularia chloroplasts, 779 
reversible changes in, in Chlamydomonas 
from CO, fixation in light and evolu- 
tion in dark, 700 
L-Phenylalanine, fate of, fed to pea seeds 
during imbibition, 119 
Phenylalanine ammonia-lyase 
ethylene-enhanced synthesis in pea seed- 
lings, 765 
induction in Xanthium leaf discs, 442 
in radish and mustard seedlings, and 
phytochrome spectrophotometry, 
668 


specificity of DNA intercalating com- 
pounds in control of, 346 
ultraviolet light-induced formation, 588 
Photomorphogenesis in Arabidopsis tha- 
liana, 393 
Photoperiod, growth rate and gibberellins 
in spinach, 821 
Photosynthesis 
bermudagrass, 199 
climatic stress, 713 
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distribution of leaf organelles, 15 
division-synchronized cultures of Euglena, 
635 
enhancement at high light intensities, 222 
manganese, 139 
mesophyll and bundle sheath cells of 
crabgrass, 600 
recovery in sunflower from desiccation, 
816 
Photosystem I activity, lipid requirement for 
in heptane-extracted spinach chloro- 
plasts, 135 
Photosytem II, hydroxylamine, 568 
Phytochrome 
anthocyanin synthesis, 649 
changes expressed by germination of 
Amaranthus retroflexus seeds, 619 
leaf unrolling and protein synthesis, 352 
phenylalanine ammonia-lyase in radish 
and mustard seedlings, 668 
potential germination responses in let- 
tuce seeds, 186 
Pisatin 
specificity of DNA intercalating com- 
pounds in control of, 346 
ultraviolet light-induced formation, 588 
Polyethylene glycols, water stress control 
with, 453 
Poly-8-hydroxybutyrate utilization by soy- 
bean, 750 
Polysaccharide, secretion by Colletotrichum 
lindemuthianum of enzyme degrading, 
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Polysomes in cucumber leaves during 
growth and senescence, 317 
Potassium 
effect of sodium on fluxes at cell and 
vacuole membranes of red beet, 731 
interaction with rubidium or sodium in 
absorption by sugar beet, 709 
stomatal opening of Vicia faba leaf, 555 
Potato 
amyloplast membranes during maturation 
and storage of tubers, 465 
sweet, synthesis of peroxidase isozymes, 
493 
Protein 
fraction I, changes in wheat leaves, 196 
phytochrome-controlled synthesis, 352 
soluble, changes in expanding leaf zone 
of cottonwood, 595 
Protochlorophyll biosynthesis in cell-free 
system, 24 
Protochlorophyll(ide) holochrome, photo- 
active subunits, 685 
Protoplasts, Avena coleoptile, plasma mem- 
brane, 192 
Puccinia graminis, inhibition of spore germi- 
nation by blue and far red radiation, 
729 
Puccinia graminis tritici, cold-induced dor- 
mancy in urediospores, 289 
Pyriclor, carotenoid synthesis, 144 
Pyrimidine metabolism in cotyledons of 
germinating pea, 71 
Pyrophosphate exchange, assay of ATP 
sulfurylase by, 114 
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Radiation. See also Irradiation and Light 
blue and far red, inhibition of fungus 
spore germination, 729 
Radicles, effects of seselin and coumarin on 
growth, 312 
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Radish, phytochrome and _ phenylalanine 
ammonia-lyase, 668 
Rape, enhancement of germination of aged 
seeds by ethylene, 521 
Ribonucleic acid 
chromatin- and nuclei-directed synthesis 
in sugar beet root, 262 
plastid ribosomal, effect of red irradia- 
tion on synthesis in dark-grown pea 
seedlings, 385 
ribosomal, changes in wheat leaves, 196 
synthesis in jack bean leaves, 591 
Ribosomes 
dissociation of, and seed germination, 81 
in cucumber leaves during growth and 
senescence, 317 
Rice, starch metabolism in leaf sheaths and 
culm, 404 
Root 
barley, potentials in cells, 76 
corn, absorption of Mg?* and ClI-, 357 
pea, adenosine phosphate compounds in, 
109 
sugar beet, chromatin- and nuclei-directed 
RNA synthesis, 262 
Rubidium, interaction with potassium in 
absorption by sugar beet, 709 
Rust, wheat stem, cold-induced dormancy 
in urediospores, 289 


Saline, adenosine phosphate compounds in 
pea roots grown in, 109 
Scenedesmus obliquus, effect of light on 
glycolysis, 841 
Sclerophylls, Eucalyptus, stomatal resist- 
ance, 409 
Scutellum, corn, glutamine uptake, 157 
Seed 
aged rape, enhancement of germination 
by ethylene, 521 
Amaranthus retroflexus, changes in phyto- 
chrome expressed by germination of, 
619 
dissociation of ribosomes and germina- 
tion, 81 
germinating pea, fate of L-phenylalanine 
fed to during imbibition, 119 
Virginia-type peanut, dormancy release 
by growth regulators, 488 
Seedling 
bean, calcium deficiency in dark-grown, 
799 


corn 
reversibility of chilling injury, 389 
water stress and enzyme activities, 828 


pea 
ethylene-enhanced synthesis of phenyl- 
alanine ammonia-lyase, 765 
lipid changes during greening, 329 
Selenium, response by Astragalus callus cul- 
tures, 545 
Seselin, radicle growth, 312 
Sink leaf, anoxia and translocation, 172 
Sodium 
interaction with potassium in absorption 
by sugar beet, 709 
potassium fluxes at cell and vacuole mem- 
branes of red beet, 731 
transport in red beet, 735 
Soybean 
Biloxi, rhythmic leaf movements and 
flowering, 676 
inhibition of auxin-induced DNA syn- 
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thesis and chromatin activity by 
5-fluorodeoxyuridine in hypocotyl, 
606 


iron effect on citrate transport into xylem, 
836 

poly-s-hydroxybutyrate and nitrogenase, 
750 


Spinach 
ATP sulfurylase, 114 
effect of photoperiod on growth rate and 
gibberellins, 821 
fatty acid synthesis by chloroplasts, 510 
lipid requirement for photosystem I ac- 
tivity in heptane-extracted chloro- 
plasts, 135 
Sporulation, noncircadian rhythm in Nectria 
cinnabarina, 682 


biogenesis and degradation, 465 
metabolism in leaf sheaths and culm of 
Tice, 404 
Stem 
bean, respiration and ion transport in 
aging slices, 663 
pea, auxin regulation of carbohydrate 
metabolism involved in cell wall 
synthesis, 537 
pea and bean, indole-macromolecular 
conjugates from, 435 
Sterols, changes during greening of etiolated 
barley shoots, 745 
Stomata 
tomato, Flacca mutant, 849 
Vicia faba \eaf, role of potassium in 
opening, 555 
Stomatal resistance among sclerophylls of 
Eucalyptus, 409 
Stress 
Avena coleoptile walls, 805, 812 
climatic 
chloroplast ultrastructure, 719 
photosynthesis, 713 
water 
control by polyethylene glycols, 453 
cytokinin activity in shoots, 87 
effect on IAA oxidase in pea, 65 
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enzyme activities in corn seedlings, 828 
Sucrose, growth and chlorophyll synthesis 
in tobacco tissue cultures, 691 

Sugar beet. See Beet, sugar 
Sulfate 
Chlorella mutants impaired for use of, 306 
ubiquity of reduction to thiosulfate, 296 
utilization by algae, 296, 300, 306 
Sunflower, photosynthetic recovery from 
desiccation, 816 
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Temperature 
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effects on diffusive resistance to water 
vapor transfer, 559 

stomatal resistance, 269 

low 
chloroplast ultrastructure, 719 
photosynthesis, 713 
Thiosulfate, ubiquity of sulfate reduction to, 
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Tobacco 

conversion of p- to L-tryptophan in cell 
cultures, 483 

cytokinin-controlled IAA oxidase isoen- 
zymes in callus, 181 

effects of sucrose and kinetin on growth 
and chlorophyll synthesis in tissue 
cultures, 691 

kinetin inhibition of *H-uracil and 'C- 
leucine incorporation by cells, 400 

spectral distribution and quality of light, 
775 


Tomato 
iron effect on citrate transport into xylem, 


stomatal behavior and hormonal imbal- 
ance in Flacca mutant, 849 
Translocation 
carbon, in powdery mildewed barley, 324 
sink anoxia, 172 
Tree-of-Heaven, chlorophyllase, 609 
D-Tryptophan, conversion to L-tryptophan 
in tobacco cell cultures, 483 
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Tuber, potato, amyloplast membranes dur- 
ing maturation and storage, 465 
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Uracil-*H, kinetin inhibition of incorpora- 
tion by tobacco cells, 400 

Urediospores, Puccinia graminis tritici, cold- 
induced dormancy, 289 

Uricase in glyoxysomes, 246 
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Vicia faba, role of potassium in stomatal 
opening in leaf, 555 
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Water content in lettuce seeds, 186 
Water stress. See Stress, water 
Wheat 
effect of IAA and hydroxyproline on 
peroxidase isoenzymes in coleoptiles, 
169 
RNA and protein changes in leaves, 196 
Woad, indole glucosinolates, 366 
Wolffia — nitrate and nitrite reduction 
189 
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Xanthium 
long-day inhibition of flowering, 784 
phenylalanine ammonia-lyase in leaf 
discs, 442 
regulation of cambial division and sec- 
ondary xylem differentiation by 
auxins and gibberellin, 417 
Xylem, soybean and tomato, iron effect on 
citrate transport, 836 
Xylem differentiation, secondary, in Xan- 
thium, auxins and gibberellin, 417 
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8-14C-Zeatin metabolism in bean axes, 516 


